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(54) PHASE-LOCKED LOOP CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
phase-locked loop circuit which does not 
generate harmonic synchronization 
establishment and stably operates even 
when the same codes continue. 
SOLUTION: A delay block 12 delays input 
data in a prescribed time. When a data 
change detecting block 1 3 detects a data 
change, it outputs a prescribed time 
window signal. A multiplexer block 18 
outputs a VCO clock while a window signal 
is inputted and outputs a digital logical 
level as a feedback signal except the time 
when a window signal is inputted. A phase 

comparing block 14 detects the phase difference between delay input 
data and the feedback signal and outputs an output that corresponds to 
it to a charge pump block 1 5. An output of the block 1 5 is given to a 
VCO 1 7 through a lowpass filter block 1 6 and the VCO generates a 



VCO clock of a frequency that corresponds to it. 
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ffifflt"S/c*©(S[=fflBI»!ia»ic*jc»r, fulfil >#AA 

as l r * -f > f ->«#**iisr * 7 s - *sMt*ttH#» 

ilia 7-f;i/^$goffl # we *c jet d /cs^stco v c o * 
au^uiifiavco^n 5r zt&xjistis mmvj 
rctiffiBv c o * p ? wsb»sii# £ »1RW 

&^£<MliaUD!HB. 

mitos (pfd) *m*.x\,>&zt*mk£T*ni* 20 
4 1 (ommm^o 

«B s * a c ± <b -r &i»^g 2 ©{iffl|Hiffl[p]38o 
TS®fes6fltai»ffiSi4«A, fl5ia^-fr*s*«®tti 

CO^o^^ *n**iA*3ti. flJIBVCO^n* 
^CCj£§LT, iWfB^ > ^AA^f- ^Of- £^{b€r 
^WU H?iBm^STCCf5fa^>f>F^fB-^«:ffl^L.. 
«rEffiffitt«*8#, JfHfDA^S^ ff2<DA*JB 40 

©fil«Htt««kffl8^6a 0 . iftfBJji 1 ©A*Jft¥-«c» 
Hfl8BiIiE5>*AA;&^-**^ MfBJ&2<DA*ffiT-K: 

fcttWB»»«*?*j. **v*ftA*s*i, mriaass^>^ 

»tt. SI 1 ©m;WFfcUH*«-^*. lulBS^>yA 
A*?*- *©{atl#llulB*§S(I#J: o fciinri^ <L £ 
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o . stfiBT 9 7'©jA*^«i(ria(4fflia«»«iUiS<Dmr 

ittRA**^ S:D i: U^ J f^{@x./c#-<D2 

- 1 vii/*^u^*«a6ao, uia» i <DAjjffi*tem 
tsm&mxsgmc . mum 2 <d a**^ wwseBfffio 

f^^;«il/^KC, mriailJRA^ffiT-limriB^-^ 
^fb^ffi^OWIBai^ST"CC, ttBBffl*4fl^-«frsBffitI 

ja«»«Hae©iJiB» 2 © Artssmcsts ?ntc^c 

itWaifSBMUBl, 2, 3, ■*tett4©tt«PIJH 
HB. 

6 ] nBSK^aowscc, mrtB^ > #aa 

*tB*-r*fiktBS(6^S<t, «uiB^> ^AA^r^R 
CfiiaiBKISA*?- ZoypU < £ fc— ^cS^»T, 
1B^ > ^AAAf- * ©x 9 ^tftBfii 9 y«kffl* 

gi^i, m&?- zmwuti^&tf. bwb^>*a 

At}"?— $ <D&%±& *) * fcfcfctt^Tfli 9 ITS 

1 o^-jrKftA^tuA-r&in 1 <Dx-*^{t&m^ 

SfrieSRA^^^OSEfei^OS/ctta^T^O 
^mUT^2 0^-^^bft-^^l±iT^S2 0f :: - 
*»Hftffl»i , buIBS 1 Of- *Kifcfi#aiyf|WE5» 

2 (Of- *^fbm#*B*fB* -Y > K->«-%i Lr tH^T 

[»3$3I7 ] BuiBx 5, i/«tt#e*s, f/IB^> ^AA 

T<t, taIB^^CCcfcO^K3tifcf6^<D^>^AA 
- ^ <t BJiBiiea^cc J: 0 a® $ ft/c ^ > y a A* 

n«i8] «Kii»^a©wa«:. mib^ >^aa 
^^-^^^bT-^affl^j^ujgfeA^r-^ 
iffl^-rsttrase^aiwu HWB^-dr»fc«ka* 

AM^fllitAJIIl RCfm2(D7 r -^fbtfeffiS^^ft 
0, WIB01Of-^^fb^fflS<Df-^A^ffi-^tcii 
ptB^V^AA^r-^ IWB^n^^A^MH^KB 

bJibvco^p ^3&s % -en-enA^j^n, H?fBvco 

*P9*Kj£SUr. HtflB^>^AA^f r -^CD7 :r -^ 
ft{b«tttttb. BWBffl^rtHF-CcSllO^^^F^fi^* 
ffi^O. MIBm2©f r -^^b«ia^CD7 r -^A^ : f 
fcttWERKA*-?- **** tufB^P 9 ^A^J®^^« 

iKvco^P?^ ^wnA^^n, buibvco 
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mK^f-^^^wfi. &*m\<Dxtim-, m2 

2 - 1 7;^^u^t©«(s> i ©A**mi«rE*E 
mwmm^mz > mmm 2 ©A^^rai^ta^©^ 

zmmm&vmmtfm^cmmzti. mMzmiov 10 

^HtffiTjU m^2<D2-\^h*?\s2V<DmiW, 
1 © A^ffi^«Sgiami±©J^^©^ v But an 2 OA 

^ffl^(jBiriBm 2 ©7^ zmm&^commftji^tic 
mmzti. mmm2<D^^yv^mn^^ux, m2 

&>*mi<DAj]im^ ®2©a^s^ miomt} 

151231 1 ©A;W^ctf:ful2iI5* 3 n/c^ > ^AAJf 

- * S5f bui 2 ©a«« K#n am 1 <Dmmwm 
*k -eft-eftA^ft, Butaii^ft/t^^AA^ 
-zommm&m 1 ©Msm^D *>^rc^i^ 

tt, n2(Dffl^^Ccm^ft-^^ai^U, fjfBSS2©{4 
tBJ9t^1ftEi]9©fl(r£W 1 ©A*^tettiHI3ftfclir 
fifiKA*f-^#, IWE#2©Aa^«cttWE3l2 

©sata^a*. ^ft-eftA^sft. fuK2H£3ft/cK<E 30 
^AA^^-^o{iffl^miam2cDjf§sm^cfc d ^jm 

+ -^>^@!8*>6^0, ije»i©* + -^#>:/ 

03g©iftfBT ? ^WA^ttT-ttWae* 1 ©ttfBJHttfttt 

msoimum 1 ©ttttg^ic, tuia^^ >fiiA*^« 
Buta» 1 offi«H«a*a«o«ia»2©a*«^5c* 40 

^sccs^^nrfco, HJsBm2©^ + -^#>p r iaffi 

(DS5IET * ^«A*^tt«IE»2 <Dtt«Hi^»ffl» 
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shhrbib s -sr m 1 01^7 > ^ a a^ # rc? m 
1 (omumixiif- zz&ttzm 1 ©ssaei&si k 
mzm 1 <oiiji5>^AA^if r - ^Romiais 1 <omm 
ska* *zm2 omimmmm s #r m 2 <om& 

:?>#AAt)T-Z ROW 2 ©il^jfeATJ f - * £ a 

* A*WF\ „ *A*«frF\ Rtfaj^ffiT- 
*«k»L SI2, »3, Renr4©7*~*XtttfktH 

S^ttii*fB5>yAA^~£#> ialB^u^A* 
K^CcttiiuBBVCO^n? -eft-eft A^2 ft, ft? 
EVCO^n^lctESUT, H5IB^>^AA^f r -^ 
©^-^{fcfctftffiU fttffBffi^^CSjf 1©^> F 
•5m#*tH*L, «TE»2©f f -^jEYl*fcWS©^-4r 
A*«Hf«:Jrt(riaSIRA*f s --^^. UE^n^^A* 

MHFccaNiBvco^P?^ -en-etiA^sn. ft5 

EVCO^a?^(CKCSUT. WESKA*'?-^©^ 

JlHffcttWEJIlOiBH^vyAA*^-*^ mffB^ . 
a^^A*ffl^ic«HuEVCO^n^^ ^n^tiA 
fTEVCO^Py ^fC|£SU*C. ffEfflKDH 
> y^A^f- ^(D^- ^^fb^^ffl L , HuiBtH^f 

^WWfflTOf 8 - * A**Fec»«TE» 1 Oii^JSK 
A* f=-^^ fflia^a^^A^KSTWiffirEVCO^ 

p**# % -en^nA^^n. ffEvco^u^^tcie 

IJEWlOiiHKKA*^-*©^-**^* 
ltEffl*» J f-«:*4©^-r>F«>«#*lH* 
MEvil/^-^u^^JSAS, »<r*10AAM? t 
» 2^*39*. iiRA**?-, RtfaASH^Sai^ft: 
HI, ^2, 03. R«»4CD2-l'7Myu^* 
6^:0, ftylB0lcD2 - 1 vil/^^u^*<D|JE» 1 © 
A*«HF-«WE«E«ltBl«»*«K:, ftulBH2cDA^ffi 
^CifJIB^O^^^au^^JC. |>EaBRA*« 

3ti. HJE»l©->-f>F'>fi^ficjeSl/T. ^1©^§ 

T^u^cDBfifeSit 1 ©AAJKFftiWEfltEEiWWias* 
S«: . MtBJf£2 ©A^^iifjfa^o^^ »^tta u 

-<^cc, mnzmviAt}ffi*imum2<D7-z^mm 
u HtriB^3©2- \^h*y'\szvowmm\<DAt} 

RERfSO^jriMMiu^il/SC. WEjS!RA^3B^« 

ft?iaS3 ©7 s - ^g!fb^ttjs©ftufaati^s^tcjg^3 
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mmmimtim^icmtiL. BtrfBiS4©2-i 

gosso-c. m4(DMmm^zmiiiiiJ}®-i-iaiit>L, 
o . mm i <»{mmmmm%i<Dmmm i ©a^ss^ 

KBftfiE^ 1 ©lg7> ^AA^Jf- B«fB^ 2 © 

4a. B«sam 1 <DMU =7 > V&AJlf- *©{iffl#mffBSfl 

Kffl^fM*. mria^i©SSi7>^AA^7 ; -^©{4 
mmiim\<Dmmts^*)hmnx^itt». $&2 

tiHU^omiim i oxme^icuwmm i ©smjsisa 

Al-f-£#. B5IB^2©A^TK«B?IBS2©SjH3 

*t#. -en-enA^jsn. huib^ i ©issisfeA^^- 

B. ^l©m*»?-tcaj^«^*. fifiBJill©iS5£^> 
A^J^- f©(4ta* 5 frlB^ 2 ©ifSjlg^J; 9 fein 

-Cl>£<hi*«> m2©m^^Km^m^?:ai^L. M 
SB* 3 ©{4tlJSi£St£fflfg©iiufBS& 1 ©A^aSH^BM 
IB^2©iffigv>5''AA^7 r -f BtiBS&2©A#ia5 

^ccBmifB^3©«^#^. -^n^nA^sn. B?iS 
m 2 <omm ?>?AAtiy : -2 ©&ffl#itiriBSg 3 <omm 

{g-s|.J:DkjiA/Ci>S<fc#B. ffll©tfl;^sHHtffl;*j<B 

^©ffijlfl^:*) kjlfttV-SxhtrB. !&2©£itfjii»3 
^«:Htt>ft^£tftfjU PiBS&4©ftffi^ig&tfcfflS© 

mriam i ©A^ffi-^tcBfriam 2 <Dmim$zxjj7 : - % 

i)K friB^2©A^JiS^-«C«Wf3»4©JBMM-^JW. ■£ 
*5B5flB^4©i§jifi^J: t )4>^-CU-5,i*B. »1© 

ffl^^Kffi^fi-^^. fria^2©aM5>yAA^f r 
-*©fttl#«^SM©»S»i#«fc , 5 fc«*vc(,»s<fc# 
B. ^©att^Km^fi^ttWU firfa^i--y 

^P. Rumit>i&?*ffiz.tcm 1 , 3*2, I&3, RO'SH4 

©^+-i?#>7TiBS*>%&0. inesn©^*-^ 
>-7-|sis8©iriar ? ^mxttm^twazm 1 ©tttsjaas 
«*W»©«}iaiB 1 ©tifcMfrf-K:. Mia^ >PJA*® 

^•bwib^ 1 ©titfBjaigsmum©Bi)fei&2 ©m^ig^F 
K^4a^ti^3*a, Btriaffl^JS-T-tfiiriBffiiiiiiia? -r 

*$^fstKmm2tix*s<>) . iufBm2©^+-y*>-?' 

lsI58©Hiriar 5. :7-ffiiJA;W^BB5fBS&2©<£ffijg&gtia 
tUS©BafBS 1 ©ffi^i&^K:. BufB^^XMA^^B 
filB^2©fiitl»ljfigft^fflS©B5IB^2©m^S J P{c^ 
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ia-en^sn. friaai^^A^iaigiiSffiji^ 

§nr toO. lulB03©^i.-y^>^lHlSS 

©Baiar ? 7TCJA7jffiTBiiuiaifi3©&tBjg^tfcHig 

©B5IB^ 1 OffiMPK, HufBy^VfilJA^^BBfriB 

$ 3 ©(4tB^^ms©H?ie^ 2 © ntfjsgH^-eft-e 1 
Bffiaaj^»?-*5BiriB<s^iij§7^^^^ia 

tCJS^3tlTfc»). H?lB04©?- + -yd<>7lIffi©B(( 
IB7 9 ^(BJA*^Bh?IB04 ©&*Bii«^tBS©8iJ 

10 ©&tB^Sti4^taS©Htia^2©ttl^Ttc*#a^nSE 

tag n. prfam^jg^^trriaay^jia^ a * z^®icm 
mztix^zctzftrnt-rzimmi* 2. 3. *fc 

B4©{iffllUJ«[n|BS. 

[ffsjaii 0] fJia^y^JHifflu^AJ "a-" u 

-^^•c* 0 , HtriBT 5 - ^^m^a* s frfBv c o >? p ? * 
©5: t?T# Dx^Tjn^sti, WEfitfltt:«#a 
A^A^J 3 ti £ iftlaa® 5 ft 1c =7 > ^ A Kin £ (Dm. % 

AL&nxmft?ht.tz>mLtirz>m3m\. 2. 3. 
4. 5. 6. 7. 8, ztcUQCDimmmmm. . 
20 m^m. \ 1] pfsa^f^iiu^i'^ -^-r- u 

©tt^±A50x »ycjD» BtffBfiffltb^ia 
#A2> 2 n ■SHtlBiliE 3 titc=y > 4^A A* x- * ©lE*i 
T^O-CBft^-rSCi^fki-r-S.!**^ 1 , 2. 3. 
4, 5. 6. 7. 8. *fcB9©(4ffl[^R9E18S. 

V^AA^^-^trSiiS-a-SfcJCiWjffiS^gi. 
5 > #A A^Jx- f ©-r- i$f^fb?:«lta b-C^-f > K-5 
30 M^fcW^TS^-i^tt&m^t. fijlB^-Oh-^ 

Mmm^mtc «t 0 3 nfc^ > a a*> r- * ©&ta 

«tBfriB-5-/>H^>'7 h#SfCj;f)^7 h sn/c^w> 
S(SJiigjg^©ffi^K:jtEDfc^<g^ 

40 zctmmt-tzmnmmmm. 

<D7-2%.immm> ^-^a^s^kibboib 

7>yAA^f-S*i, mflBi'n^^A^^tcBflia 
vco?p7?#, -etv-enA^j^n. s>riBvco^a 

•^{CEE^LT. ftrlB5>yAA^i7 r -i'©7 r -5'^i: 

mriBffl^^cfrfa^ ptrnmituj 

L. f(IB^ •* > Wis ■? DA^a^. > 

50 70^*65 0. BulBDA^JgT-iCBH!(iB'i''('>K'5 



7 

&AJj2ti. uy tzntcV4> v?mn&mEQ&Ji 
»2®A»wf\ m\<D&mz*. aww.2©u*«^ 

U *»e**--i*K r^^flJA**^ # 

* > ^hb* e> & o , mriar > ^ffl!JA^JS^«firiBfitB 
jatttttftusomsaar i om^asrBt, suie^^ >wja 

&mhss. 20 

m&m 1 4 3 BaiBf^ 5r»fc«ka*S#l9SB v c o 

ti, S5iB 0 -4 > FVi/y b ^K^fiff B V CO^p v 9<D 

i*£T5tif*3I 12$/dil3 <DtitfglSlffi[n!Sg 0 

1 5 ] ffliay-*£ffcl*wm&V A^fffi 

2(DD;7 iF^n y ^©A^BS^SC/mfiBANDy-- 
h©— #©A#H?-CC8§RU Suf23r2.<DD^ U 

p •> ^©s<£tn*«^*friaA NDy- hoffi^A^ 

IB® i©D7'j 21 ^7 p ? ^coAASS^^K^-^^ 
It&tfJSio^- *A;WSrf-<b ur, BufE^ l RO'mifB® 

~2mmm&<D2u*?t&*£LX. itufBAND|n]&g 
ffl-r*C<ti«F«<b-rS»«3lK 2, 3, 4. 10. 40 

1 1 , 2<DfitBnniis. 

i 6 ] me^-^tiftaa^ a*/sh\ 

^n^i, A***?\ *p^**SH\ HfcteWSFfA; 

^Wl. fg 'J ?:/:7n?:/(DU;fc^£*2<D 

DV l J y y'y P T7^A^T&WI3iB A N D^- h <D 

^©^HWjJS^iWlBA N D y- h ©ttj&OA;***?- 
tcfg^bTtiteSU BulBmicOD^y ^7P7^©A 50 
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ffiiZW l &mtiiZW2 <dd y y'y p ? :/<d* p 

5, 6, 7. 8. 9, 1 3, &tcte\ 4<Dmm$m 

[fi^s i 7 ] finals i©D7>j^*7a ? y# u -b 
* hA^^wuri^ccb^siiT^ii^i s^fc 

121 6<D{itBf^»!U8g 0 

8] MIB^l &UW2<DDy V vzfvuv 

MIBVCO^P v ?<D±L%±&*)X*fU y #$tl 
^C<b^^®i-r^f»^l 5, 16, £/£«17Q{i 

9] miffii&&m2(DDy v v?ynv 

^Ci^^i-r^lt^l 5, 16, *fc»17(Dfi 
[0 00 1 ] 

^CC; ^-dreSlVX^A^CD^V^AA^^- 
[0 00 2] 

J: 5 ttttWRBBib- ^H»tt, * < <D*i* aaffl#* 

Hi 8(c^^n^>cl:'5^^>^AA^f r -^^6 

[0 0 0 3 ] HI 8fc7n2ti2>?~&R&i>Uv.#n& 
P L L[iI!&C£, j^BB¥6-3 1 5 02 4-^<&fg (R^* 
mftfrs No. 555 7648) ic^titl^o 

[0004] hi 8<Dmmm*~y®m (pld 

r-^A^ST-l 8 1 CcA^^n/cA^r-^ 1 8 
1 A<D&UftB£SUQU ^CDife^i brUi^-r-^ 1 
8 3 A^^-^ta^^l 8 2^ffl^TS^lJ[513gl 8 
3<b, Atl7-2 1 8 1 A£2MfST&i!f&l513gl 8 4 
<b, ^P^ffiM-f 1 8 5<ha«lJ|ilKl 

8 6A«0U&-r««EMa%£S (VCO) 1 
8 6<t, aflSHBl 8 4^6©2»flS3n/c7 !r -^l 8 
4AiVCO 1 86^6©^n^ ^fi^l 8 6AiCD{4 

«*jt«-r*ffi«tt80» i s 7 itLmt%m& 1 s 

7^6CDlt^Sl 8 7A**>^*-JUFT*S/ 
H^^*^iB1884. A^f-^18 1 ACcS^tr* 
tS/HX^7«l 8 8^©J^*r^S/H$ll®m^ 
1 8 9A^ffl^T^$»JSI[pI3§l 8 9<b, S/H^^^f 

i 8 8frecQaj;fr i 8 8 A*y a )\<% y >^u, v 
co i 8 6 £3HHsrr&mBEfi-^ i 9 OAiiruiW^ 



9 

fiUBBB?^* (LPF) 1 9 0£*«LTl>£ o 

[ o o o 5 ] 0 1 9 b\ mis «:^-r@B<o&»tc*sw 
zmrmm&tto xd^-z i 8 i a«\ agnBi 

8 4tCJ:^r&^l 8 4A(Cg:g|i*ft£ < , mil 84 A 
li> (4tBit©0ffil 87JCj:ot, VCOU^186A 

l°IS84(Dffl^l 8 7 A^^T^ 0 VCOffl^l86A 
<D&m\ BiSmm 1 8 4 ©{iJA l 8 4 ACD&tB J; 0 ii 

A/et>*£€\ (4tstti50Ki 8 7«, -eo&ts^iti? 

(E) © (a) COn-T) . MtC, VCOffl^ 1 8 6 AO 

mm\ MfgnK i 8 4©m^ 1 8 4 Ao&fflj: o*h. 

tc^i^, fttBthlSlgllS 1 8 7 li, -e^fitB^tc^L 
t^lOft^OUXCD/^l/X^J^^f (SI 9 <D (E) 

cd (c) ct^n e 2^(Dmnmtt{mmm^±z 

It 819<0(E)O(b) tc^<fc5&c^;l/;*|i#&£ 

[0 006] {4tBJ:t?£[HlB& 1 8 7 ©ffl^ 1 8 7 Ali, ft 
SftlC, fifflJt«0B 187iLPF190 iCDPJCClE 

8 9 0W^ifi^l 8 9Ali, 01 9 CO (F) 
3ft£i:5fcS/HWJWf#l 89AiirS/HX-r 
?^i»18 8^R»Sh*. S/H*«P«#1 89A 
li, S/HPW **|I1B1 8 8£. ON^/dJOFFO 
tfc««C«J9S^.-5. S/H»J8SW1#1 8 8A3WON<Oi 
CCDPLLtt "*>:/y>y*-F" left*. IP 
fitflttSS&cDm^l 8 7 Ali, <**m 
BmtLPF19 0^AA3ti. CCDPLL^il^ 
OPLLtbf^tf^o Cft(C*fU S/HMjSli§l 8 
8A#0FF<D±*. C©PLL{t ,, ^-;Uf r ^>y 
■=t-K"«CftO, S/H^^ **HBl 8 8ttttft*ff 
±0. CCPLLB, (itii:b^^*±T6o 
[0 0 0 7 ] Cc7) M ^-;l/7 s ^>^-F" li, Xt)f 
— f 18 1 A*p\ «l»jt3HU/cH— tT* r (OOjStt* 
fcli l ©SiK) p l L^lMJtBttfflccKS 

[0 0 0 8] S/HX^^1B18 8©H1A188A 
li, LPF 1 90CCcto"C, DC (UttM*) 9 
0A{Cgft$nS o PLLOMMBrftl*. MfgHSSl 
84(Dffi^7l 8 4AiVCOU*l 8 6Ai©fttaf^ 

iSHMtUB 1 8 3 li, BtShfc^O? ^ft-sfl 8 6A4 

fflt^r, \t)?->* i 8 i A<D»atfc«*fim-r-5. ta 
i83(t ai9©(B) ic^-rtfcbaa* 1 8 3 

A£tftfj-r£/ttf>CC. A*>r-Sl 8 lA<D»J5!l£tT 
[0 0 0 9] HI 8lC7nStt&(it&fci8n|Bl 8 7ti> 

-e&£ 0 -e<D@BH*H2 occ^-r. ccDini5Sr«. 2 
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1 8 1 ACDffifflivx^^ •J7^7U^7 , 20 

7P^201«t sSSiJHB 1 8 3(D-«SW»r*^ 
T, ^<D£H#2 0 1 li, VCO 1 8 6#>6<DtH;rj 1 8 6 
A©ftb«3t*S <»fflW\ #^6-3 1 5024^ 

[0010] £/c, h7>^^Q 1, Q2, WQ5 
-Q8i ffiCtS R 1 &VR 2 6 ft 2>m 2 ODSgUHB 
10 Ii. AtJT-Z<D<m±9 0° il^tt/cA^^CD 
<atH<fc*£fc«-r* B ^2©^g[elB«9 0" fitf!©gfc 

Cffl*U^Wi % A#x~*<D^~^<D<&lC«?rr 

%«j(["rti«. v-^itoiHBiKOBftw*. "tots 
m^<b9 0° iBSA*^-*i©lll©tt««li«j*»* 

20 [0 0 1 1 ] 02 lti, VCO 1 8 6 <D!**BISr*-rigr 
CQVCO 1 8 6li, x^^^^;l/Fvjl/f 
— £ (emitter-coupled multivibrator ) VC 
OT*S.- H2 10iRO, h7>^^Ql-Q6M 
ifflKSR 1 -R6*>6tt*3ft$Mi. IBM«**ttfli-r 

h7>^X^QlMQ2(D<-X<b-r5i, fcH;fcffi 
li. h^>^**Q3]R0 f Q4©:3lx**r*£. CCD 
HBO, h7>^^Q7MQ8t + t^>^Ci^ 
30 6ft£95#li, IBeBBrA^. CcoSiilelSSOilM 

6*1 S. CCDVCOCDfaili, ^[glffi^ilUTCDa^ 
^^t^r'J^ tt «S© A* ^ ©IE!f§S f c J: r> r » 6 
®a@SS©ii^B#racbi:t^iiCDfc 

[00 12]ft*J. COVCO 1 8 6^6CDtB*li. 2 
o©7 y 1 1 . 2 l 2cd^d ^z^itC 

cne»2o©7 y ^70^2 1 1 . 2 
40 1 2 li. ISSiJia&g 1 8 3 £lfj£U -^o^ y y'y p 
7 7*2 1 1 11, 02 OCDvx^-7 »; 7^70 7 7*2 0 1 

cctB*rr«. 

[0013] 

IC ccDIHJKIi. (fi«fflift7^^^c[)RCBFffi»*» 



n 

[0 0 1 4 ] mifc-fht. **v2*y7)lF'?)l*J* 

xzo^-zmmz. F9 Acornim (fciio *m 

(mixed mode behavioral ) a ^ KSAB 

iHU-Hi, 1. 2 5Gbps tfomistc, $/t v ?J*4 

L = 0. 35/im. fcf £ * > * JU<£> 10 
ftiBiMOS7'P-fe^, Vc c = 1 V&t*5l>r f T = 
2 0GHz, iUcc B*Ha«»a>. =12. 

6 x 1 0 6 rads/sec<!: v = 1 . 0 

[0 0 1 5] S22(C^-Tcfc^fC. PLLtt 7 s -*:?* 
»J7>^Kl0 0%f-^S) (DlffltC, Fclk=l. 

2 5GHz rssu/cWfci-r^, -ecD-^r. 

[0 0 1 6 J IH2iC, Ell 8«Cmf|5|!B«, At)?—* 

sn)ftiRifflgi#ji*KH©^i«)fc, ssnsattKojaas 

plffi&B*©. S8H«»<!: P L L©if 30 

^t, pmt mmm*mL-?z>o com 

&&&ftfEfi£Bl>. 02 2CCfc^ir, C<D[p]&gte:, PL 
L©iJ|ftJSIi88»*si GHzCC«LL»i*. JESg&JH«S» 

(fcik= i. 2 5ghz) *mn?z>&, tvmmkft 

8 0 0MHzfc«lA*<t#tt. Kofcfl«»*»#T 

(lGHz^800MHz) ^<D^fc©«S*£ft*. 
[0 0 1 8 ] Ml 8©0B«cfcW*»3<DMH«. iiSP 
«r©H««l[A«ft«Cit*5. 40 
[0019] hv;b^^^i"-tiffl«IWSO 

[002 0] *«BBtt % JK8B»r©Bljmifi3&s«*«a: 
«H JWHB*tt«T ^Ci^gWit^ 50 
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[002 1] 

^(ommmm^^x, ^se^^aa^-*.* 
jyvym^z^rz^-zmmm^&t, mum 

frc|£S L r hJIBWJE© # u * /c« huIB V 
[0 02 2 ] *«WOfil[ffiig»!0K«. ^>^A 

fc^yAAa^-^offifHtWia*^ F^? 
a«^aow*tci£D^:Hisa»© vc o.^ p * ^ 

[0023] 

[flUB] ffitii^^Mai^ (PFD) ^P* 

^*ffll»*jfi-C, #gi¥6-3 1 5 0 24#fi*RCCBI|7n 
<*ft/cfc©<tS&£o PFD^a^tt/iXiiOOl 

^oA^ft-^cca^Lfci^, n^/cMtttt^ai 

^U^lf^a 9 ^^^< CiCC^O PFD^rPLLftJ^ 

[0 02 4] ^-^bttm^n^^tcjror^flES 

v^^^u^^^a^^oajRA^ea&stis^ 
^pf D-ctf^^PLLr^-^r^, jftft-rsH— 

( 1X1*0) ©t? F^tfA^J^-^CcSftLT. 

[0 02 5] VCOCDA^^- KT©K-f>^- 



13 

m-EcomgtT&m-vv hona clpfcdrc^s 
[0026] s etc, tcD0K«, &^m : &mi&&z 

[0 02 7] $/c, ffi*<E£Ff|*&£J3< C 

[0028] 

[0 029] 1 £>g£Jfc©ff2£i£i^ 1 tC^To 

[0 03 0] C©ttfflHJBia»». «T*»6«S. 
[0 0 3-1 ] fiSn ( = 2" - 1 ) b*^ KDt^^jI,? 2 
-*?|J (Fdata) #A2r3 ft£;r-#A;WSrP 1 

[0 03 3] f^A^S-T-l 16c«MSti. A^f^ 

vmnzmxrzr-zmma-fnv? 1 3 fl 

[0 034] 2^6CDS^$n/c7 :r -^ 
^UI^<t, f§fiff-5| (Ffbk ) iCDffl«a**WL. * 
<DfltfIiiK*-3< ffi^fi^^rta^-r ^©titb^yp * 

1 4„ 

[0 03 5 ] ftfflitl$:/p v >7 l 4^&<Dtttfjfi-^tej£ 
<A#M©tttBiKcfiEoT) ffl^lE^Sta 
ft-^>77P y ^ l 5. 

[0 0 3 6 ] * + 1 5 (DttHftM&lC 

1 6„ 

[0 0 3 7] mm^? 4 frZ^Uv 5 \ 6<Dffl^ (V 

cnt ) (ctesLr^-rr^^a^-rs^-f r^ass 
(bg) <l. ^^rx(c»j£-r^jaaa»©^n^^®# 

(Fcik ) «A£-T&«ttMWUHB (CCO) 
trlEMIMM (VCO) 17. 
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[0 03 8 ] vcon timrn^u * * 1 4 torn 

fcWMZtltc^fr^y'XsZV-Jvi v 5 1 8, C(D*7jl/f 
yp^if zrv 9 # i 8tt. A2>i?*i£ "f^^HliU 
^U" *fctt* D**fl# (Fclk ) (Drt<7)— 
tm^U v 2 1 4'n»SS-^ ( F fbk ) t LXtitt? 

£ 0 ccoiljKte, •?)\s*y']s?V7uv? l 8C0iSlRA 
^ (sel ) ccA^SftS^-fr^Hfcffl^a *2 1 3rt> 

•J + ^F-Xt^tt, VC0l7*8O^a7^IWfi 

[0 0 39] #ct\ h 1 ©flc«Jt«HHW>»f¥«cotir 
[0040] *HttOJgfflCC*sW4flFfflJ:[:«^p ? * 1 

(pfd) zmmLtcm8mwi$m\ti7a??2 w$> 

[0 04 1 ]— jRCC, PF D-C«. ^CDA^fl^ ( F re 

20 f ) (omtPL v mrnm-^ ( f fbk > <dx v v 

^OA^il^ (Fref ) 7>>/AAAf-^^ 
£ 0 — 2n »Sft# (Ffbk) W£3ti/c^ 
P*^ (Fclk ) #Ffbk iltOT^. ftoT. 
Fref ^/ctiFfbk <D\<^ftiP*mW?Z^&*mit£ 

30 - £ F ref tC|SCr*)§31fi-^F fbk CDX y i?CD«*»Jffl! 

( M 0" 2p6 m 1 . Xtt r 1 " ^6 
"0" ) a*ffcffi 3*1 VCOffl^P^ifF 
elk ^{itB^iS^m^n 5f ^ 2 1 ^'Jfil^-ti, 

^2 i^»ai3i*4#e*i i i:*fc«c^. 

[oo42] c ©ct ^ ft«affl , #«rMflrr ^ tc&o^wt. 

40 ffe^OA^^cFc 1 k^^^n-S 

CiF c l k<o— **ffl*L/t: % ccoiiffiisifflass^. (4 

«C6«CI*. C(D©itaift#«, VCO 1 7^e>CD^P > ^ 
Fclk^^;bX^ x ^;l/^^*u^1f^P 1 8^riliaL 

so [0043] -J^F ^ff-^(i. AJor-^(D^it^ 



(9) 

15 

{btfcfcH^n^ 1 3# v ^4>&§!l*ffl5o fip*^ 
»Hi^P^i3tt, A^-*<D^jb£&aiU 

[oo44]^c, msmmmu^u ^21 cca^ 

F ref t F fbk <D*OX y 3£L < fttf 

H&ltt&B^P* *2 1#, €©A^f-^ (Fref 
*fc»F elk) CDWJEOXv^ (fi%±*»)**:ttfi 

^>K^fi#«, Fclk OJK»CDX!7^ (^ft^tijl^ 
.T* 1 ft £ fc tt£%±# *> ) $ * fetitt wti tf ft 6 

ttt*. £CDfcfi6, f-^tftffi^a7^13B, Fcl 
k CcJ:^r^n ? £3*i£ 0 COifS^, PLLcp^jl 

[0045] tfi^iftftKa:/n ^21 ^©»JB«# 20 
Jtei«fc©T?, A*?*-* (F r e f A*«#) £3** 

s««.#saMcwccft«. citato, ^mmoymmrc 

[0 04 6] ^t-»^a l 5«, tttBffliR 

:/a** l 6£^*fc«JS«3tf. -ecDU^mEE (V 
cnt) 

[0 04 7] VCO 1 7tt. fi«iBfl^ Jl/^^D-> £ 30 
[0 048] tLhCDct 5 tc LT, *3liS©»JlBOfil[*Hlal 

[0 04 9] $/c, H3tc^rJ:^tc, VCOl 7<D^ 

ct^CC^htf, H««lfi***<lilLttL. 5Sf€3#SC 40 

[0 0 5 0] ftfc % ^^iUffifflH»EW*Hl» ( P F 
D) tconttt, v^D-brt/:/? J:9ttl 
KSti-CCi*. F**-R. E . Be s t CC«fc£. ¥31 
ft@ffi^*^h^v^ r7*-XPy^ FA*-:/;*, -fe 
T> F T^U^*^5>3>^ ("P 
hase Locked Loops, Theory, Design, and Application 
s") J CD^8^-^<Df*-^Jb2 - HCPD^4<bLT 

[0 0 5 1 ] ^CC, B4*#flRl,T, ^^0^2<DH 50 
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[0 05 2] tOCMHHWHBtt, » 1 ®9m<DJftB® 
vjl/^^u^-^^p^i; l 8&Cftx.T, «5-f>F*«-9 
^>:7 F •> *4 1 £Wbri>£„ 

[0 05 3 ] CCD^-O F^«#S/7 

**--*a{t:/n* * l 3*>6tbjb34i&9-l >F$ 
i^VCOl 7^6CD^P ^^iC[5]»!0Ttfi^T'5 <> 

i©*»(DjB»tra«, a^- 2ic*iLTmnz&iL 

[0 054] 

fflPUWlIK», >I5*[eI&S5 1, ^-^{MftffiS (DT 
D) 5 2, CHIMMH^85 3. **-i>#>:/|§IIB 
54, ffti^aa^ ^;U£5 5, VC056, Rtf2-1 
vjU^U*-* (MUX) 5 7^n^ 9 

[0 0 5 5 3.«liffec-pnr«, Jfri ©HS6<D^@cDl6fP 

«L**>fcfti»ffifflPIJWia»«. fti»«B»^©WB*« 
-vO^fboci-rn^— ccDHIgS^rffiSr-r^cD'C, 

j: ^ ftf«^^®fla-r ^ci 3&H»a«) e>n*. 

[0 05 7 ] &<C. ^2CD^M5COl>rS6 7 7 ;SEl9 

[0058] ^^tkMoffifinfflaiKu. S6k:^-rj: 

2(D-r-^^fb^ai^6 3, « 1 (DttffiHtttt^tbS 
(PFD 1)64. ^2cO{itgil^^W^ (PFD 
2)6 5, JfllQ^i*-^tf>:7Tg8& (CP 1) 6 6, 
H2CD^^— ^7^>y|gIS§ (CP 2) 67, )l^~fy a 
(LPF) 68, VC069, %\<D-?)\s*V'W 
V (MUX 1 ) 7 0, RUmZOvfrfJisZir (MU 
X2) 7 l&*JLTC>a. ft^d, ^0586 KDm&lC 
fcl^r, ^>^AA^^-^«2^5il, — 

[0059] xmmmvmmmiamu. * oft*mcc 

[0 06 0] H8», H7CC^^n^HIK<0-&a5(D, fi[ 

r, H8tt. A*f-^8 0AM8 0B (BPfe, 5> 
2 'AA*f-$ iJ^KA^^r- ^) ©agg, 
^ 6 1 ^^ffl^^n^ii^A^f"-^ 8 1 AM8 1 
B, VC0 6 9^6m*^n^S^^n/cai^^a >^ 
fi#Fclk 8 2, f-^t«HiS6 2^6ttJ^$ti^ 
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^84AM84B, vW^U^tTO, 7 1^6^ 
tl^*lffi*Sn&»aS#8 5A&tf8 5 B, 

sb*mhb6 4, 6 5frh*n?tiMK2HztiLmmm 

^8 6 A. 8 7ASO'8 6B, 87B, RO\ Jl-y'y 
j)\s*6 8^6ffl^?n^DCP^lE8 8, £^ 
-To 

[0 06 1 ] >I*10&§6 1 it. Xjl^-ZZ 0AM8 

o B^^ti^n M td" rctKBSsttr. a^m^- 10 

# 8 1 ARtf 8 1 B <L L^fti^T <S>. ffi£[n]8g6 1 #>6 
HfcfrSftfcilSte&f*-^ 1 A. 8 1 B», *tl?tl 
ttffiJWK&tttU86 4 , 6 5© F ref A*^**i-eh« 
ftfc, H7(c^3ti*llB». 0. 5tfvh 
<td<l. 5 b'* hOfiflriEL<SM1nr£o CCC 
tt, " t d " = 1 tf v KDiffig*. il^l5]Sg6 1 rtT-fll: 

$ ti&<t ,7? *jrk ct riwr 

[0062] f-^fl*liiS62, 6 3(1 fti^ 
ft. A^Jf-^ 8 0 A i 8 0 BOlit«Ui1'^/c^{C 
ffiM3nS 0 mof-*»Eftli«6 2K:U:. A^ir 20 
-^80AitU*^Py^82i^A^Sti, ^lOf 
-^fb^6 2d a*^-f >K^«#8.4A*» 
l<D~?)i*7'i>2?7 ocomtRAJd (SEL ) 'NfcfcttrT 

0A©4ft±*«»)x- J r5/( "o" u i n ^<omt) 

[0 06-3] MKCC, ^2CT>7 f -^itt*HiS6 3&C 
tt, A^f-^8 0Bd:Hi^^a^8 2i^A*$ 

-s|8 4B4; 82©v;l/^^i/^7 l (DiM!RA^? (SE 30 
L ) ^&t}-?2> 0 COXZOf'-^XflftHJSe 3». 
Ktif- £80 B©fi±^9x y ( M 0 " *p6 " l " 

[0 064] #*rSih, »lO^-*»fc«ttMI8-2 

2'3©7'J?^7P^62aRa f 62bi. I 
(DANDf- h 6 2 c <tJ&>6a*. CCt; Iff 1 CDtitfi 
ja«»ttfflS6 4*«, A^(I^8 1 AM8 5 ACD£_k 

#8 4A^> gl©-7;l/^^U^f 7 OtcatUT. VC 
OZUv ^fi-^8 2(DtLii^0x-y^^aiT^>J:5tc 40 

^62aW62b(J, SCC^H ^{f^f 8 2CDyL*>T 

2 b iANDy- F62ci(i, •> * > F -JMM 
8 4A^ ^-^ffcttftffiTSRtt:* ^^i'lr- 
hOfg], "'W 0££<tft£J;^cSi£;*ft-C 

8 1 ArtQ^fLx 9 i><D$Lt. X^m^B 5 AF>9<D^t 

7 «J ■> 7*7 D^62a te % Kbf- £80 ACDli^tK 50 
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tl/c) f-^8 3^tl>. 
[0 06 5 ] »2©f ! -*-£fb«ttig6 3&. 2 

0(D7'J 7*7 0^7*6 3 aM'6 3 

&m&6Sifi x A*ft^8 1B. 8 5 B(DSLb*S*3x-v 

^■c, etaiti5^f ; 5<b^'r^<t, *-/>f$&«|8 

4 Bit VCO^P y ^ff-^8 2 O^** 9 X i^ffi 
ffi-f & J: 5 fie* 2 cdv;1/^ V u * mc A^J 3 ft 
&5<DT\ 7'J^'7D^'63aW63b^ 9 P 

»; » 7'7P«>7'6 3aSt>'6 3 b iANDy-F 6 3 c 
£tt* tBA'J'-f>K»)If8 4B^ ^bMftffl 

m2CDffitB'ilie^aiS6 5(DA^m^8 1 BW(D^{t 
xr^fti, A^jff^8 5Bft<Dmt± vi?<D$L£& 

[0 06 6] *UIWcfcOt« s III l<D^ife#l£ tell 
ft*), ffiffiHttfttfttHB (PFD 1MPFD.2) 
v;l/^7*U^1^ (MUX1MMUX2) * + -V> 

^•>7* (cpimcp2) it, ^n^n2fi^o^ 
Wtt^. cn« v #»KWi>A^^-^aS8SRr©|p| 

[ o o 6 7 ] m i ©etg^^^aise 4 A^ft-Sf 

8 1 ARtf 8 5 ACcS^Or, U^M^8 6 A^^>'8 7 

[0 06 8] A^-^8 0Atilii^#/cA^m-^8 
1AH «l<OffifflHi8gK1ftmS6 4«C*jl*r. #.^A 
jjtteh. —ii, +)a >Y^mn 8 4 AtCct^t:, ^JfU 
^7*U^7 0 tiMOfcVCO^n -^^J^8 2 

SlCD{ita^ifc^l±iS6 4CCfcC^T, SiiA^i 
ft 5. 9 1 CD{4tlil^^«iaiS6 4tt, A^fl^8 1 A 
<Ottffl3WA*m^8 5 A©{4fflJ: *9 i £ . 

#>^7^fflA86A*(UA«. $/c, ®lCD(4tS 
JHiftWrtfttHS6 4tt. A*fi-^8 1 AOiiffl^A*^ 

8 5 A(z>atict»3 4>iin-ci^i#, ^>7^^>w^ 

8 7A^T^ 0 ft*>\ fRl(Dfi»Batt»«kUS6 4 
ffi«HSR»*Hl86 4 tt, A^ft^-8 1 A i 8 5 AO), 

[0 069] [ejeicc, m2<mmmmmi&m 5». 

A^?M-^2 1 BM2 2 BCCJSDT. tt^ff-^86B<b 
8 7B^W^-T^ 0 A^f'-^S 0BtS5£i*tf7d!J2 
1 Btt, ®2(7)fita^i*5^tt^6 5©#iA 
Jlttzh. ^^>K^fi^8 4Bic<l:^T, ^2cd^;u 
^7*U^1f 7 1 tiiiiL^cVCO^n v^^^^^S 2 
^ 2 <»mm&$Likto^ 6 5 CO^fiSA/J i ft ^ 0 
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C0 07 0] m2<Dmmmi&mme 5 xt>m^ 

8 1 B<D{4ffl^A^ff-^8 5 B©(4ticfc»3 

(ommmm&WiS 5&*, A^m^s 1 bcds^a 
^6 5K*>. ttfann^isi^fiHAotMi fv- 

• 2©fi)fflJBifc^mS6 5*>, A^ff-^8 1 B<h8 5 

bo, fi*±**-0xsr^K:j:or. r*fw :/©«3»fc: 10 

zrft-fi©^ * -tavaz ^^amr , ^©*s*, is 

[0 072]U©?t-^>-/66tCtt, #>^T 

^A*8 6B<b^>W>A*8 7 BtfA^SftS. 
[0 07 3]ilMl2©f + -^>7'6 6, 6 7 20 
©3R#©fflaW, U^ft^8 8iltLPF68 CCftlft 
3*l£ 0 LPF68(J, B7*>6 
©Utfj«#8 8 4»ttU DC <H«) ffl^;«E8 9«: 

^£3tf£« 

[0 0 74] Jl/-7'7^^6 8d PLLCDJ£S«p 

[0 07 5 ] VC069« V A^^n/cDC (fiSfi) ffi 
*«ffi8 9«C|£SUr, ajjZUyZm^ (Fc lk) 
8 2^»4t5. VC069«, ;<-fr^«4B6 9a 
ttftMRKfRB (CCO) 6 9b4*6ft4; C© 30 

vco^6tt*snaaiA^0 7 ^m-^s 2 ©sags 

fct DC (itt») (H*«E8 9«cJ:or**t). **i 

DCffi*«E8 9(CJCBSU-C, A^^-^S OAR 
0'8 0 B U- hCD^HT^ftf Hi 
^a^g^8 2B, miS0 f ^2CDv;U^^U^1f 
7 0, 7 1 <£^n-ettgy&3ft£ 0 
[0 0 7 6 ] VCOHttJ«^8 2©<&ffl*HIEl,/cS# 
tt, S*^Py^m^9 0iOr*f®^ffl^3tl, ftjffl 
3*l£. 

[0 0 7 7 ] DC (mm) MBS 9fcJ\ VC06 9©^ 40 
r X«ftj86 9 artCDMOSAA h (18^ 

C©/ctf>, tti^8 9t**SCCmW>b*-^>^ 
[0 07 8 ] ^9*C, g|7©[513S©affiPI»!i&ff©^5 

(Windowed) PFD (401^*— b -?)V?zf<7 -f-frffifBH: 

8Bii«W)^ ffl^8 9©iBiW>e-y>^cc so 
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<fc^r. eraiBjaccffo-cFcik *fiT3-&*c<fc&L 

CC. »S©iSiftr^R|— l^y h©ffflr*SlLfcR|J»«r» 

- SABER, C 

Ct?tt, 1. 2 5Gb p sO^-^GSiaffSlgSO 
/c. £/t, ^WXA^y-^tt, L = 0. 3 5/im© 
it^+v'tiH/^BiCMOS^a^, Vcc=l 

vrf T = 2oghz, iuc 3e>&c, Bwjnaaftck) 

n =12. 6 x 1 0 6 rad/sec £ , MSI* £ = 1 . 0 , 

[0079]i9lt £fc, *^>Ke^*ffiffiL&<,> 
PFD4WtSPLL©»^« 4 x-^fBSfcHrp < t 
>6ms) CC|fijfrl^ ?-2'*)]sXi)i9zt>ti1t£mi2 

[0080] ^7&tfH8CC^£<t, VC06 9 

ifiitBHiS««ktas6 4, 6 5i©^{c-en^ma-g3 

n/cv;V^^*W^1f7 0, 7 1«, «ti-eftffiifi48 
5AK£F8 5B*«S|l"r*. , 7;^7 , U^1f7 0 4 7 1 

©ii^A^ (sel ) iczti*ti&&2tizv < > F^m 

#8 4'A, 8 4B^ 4 *§S{I#8 5A&E/8 5Brt©^ 
^fcx ?2?©ft«:\ ii5lA^li^8 1 AM8 1 BO^ft 

[0 0 8 1 ] mi(D^JV^y'\y^^l 0», AA^, B 
"0" ©7W ^^l/SMlU^rt/9 1«, JH©vj^^ 

u^i^©AA^cc^A6n-5> 0 vcoeg^ovco 

fflM^8 2it Il©v;^^l/^f7 0(OBAAJC 
#iL6tiS. m©7 s -*£fM*ffl»6 2^&©'}-f> 
Kf«#8 4Ati, mi<D~?)l?7ls>?ir 7 OcDjltRA 
^SELCC^^^ti, fi-^9 1 t/c^ft-^8 2©, t,vT 
m 1 ©milli£&tt*a«6 4-MfjIfi^8 5 A t 
OT»B3*i£©*>ft5£-rS. m^^-^fttftffig 
6 2^, A^ff-^8 0 A©tfHC, r-^^t ( "0 M 
6 44 1" ) ZfcttiLtctZ. >F^m-^84A«. 

, »l©v;l/^^u^if7 03&i6VCOU*^P^ 
^8 2^^^ a £©»*, ffi^A^^-^S 
lAt»a«#8 5Ai©IHTtiffilt«bWtfto*i. 4>b 
A^;ff^8 lA(Dil^»3i7^, «jift-^8 5A© 
SLb*JOX9^<tOfe«r«: (fftfic) ^feT3&e>W!, A 
^-^8 1A^ ®Sm^8 SAJ^jtA^rt^S (S 

(8 7A) c©aw«, 0i©^^-^^< 

[0 08 2 ] CftKftLT, ^l©-r-^^b^aiS6 
2^. A^^-^8 0 A©4>tc7-*Xtt**tl*l/&:*> 



(12) 

21 

»)^>K , 5fi§8 4Attfi<a») (^>F^C 
&) . IIU co^;Hf :/u*^7 0#>e>«, ?uv?m^ 
8 2©ftfr^t7^^*>rUf&SU^ 4, 0 M W§a(&^ 

[0 08 3 ] S2©v;^7'l,^if7 1 W % flOvA* 
^l/^7 0iBtt % AA*. BArt. ittRArtSE 

U^;b9 1«, »207^^U^7 lcDAArtfc:^ 
X-t>t\Z. VC06 9*^OVCOHi^(i^8 2«. 35 10 
2<D^Jl^:/U^7 2©BArttC^*6tt&o 

4Bte, fjl2<D^;l/^:/U*1f 7 l<DjgJRA^tC^6 
ti, »»{f-f|8 5 Bi <l#8 2*m^fS*^ (1 

jo 0 8 4 ] mzn^-zmvHtmse 3# % Art^- 

£2 0BQ4HC, T-Zmt ( "0" w 1" ) *tft 
UiLfci*. i'^>K'3I#8 4Btt, 
HOB, K<&») (-^^ . VC069© 

ttirt^P v ?m^8 2^ilfSft^8 5 Bi It, fJl* 20 
^U^lf 7 l-*»6>lilrt3tr&. CWfeM* !£2©{itBJi 
«»«tHSB5CC*5C^r % iffigA*^— »8 1B£»S 
Bf8 5BiCDBt?, {MiMfcaWftefi*. «>U Art 
1 BOfiJba^x?*^ MMmns 5 BOAT 
±#0x?^J:r)«>mr(c (ffcic) Art 
f-^8 1B^ «SA#8 5BJ:Q9L^rir»« (jltl 

S§6 5tt, T W*^^8 6 B (8 7 

B) S2©ft-^>^6 7^f5. CtltC 
WOT, »2©7*--*^l:*MtiS6 3r k A2> 7 s '-* 8 30 

OBcD^cc^-^fb^ffird^^/cB* (Art-r- 

*#iiiR-r 6 1 Sfct*O0D£#> , * > F#e*t8 4 
Bi*fi<&5 <^M>F^fflD&) , »2©v;l,fyi/ 
»Sfa#8 5 AiU, tUrt*P* *8-2<5Dft 
toOttTW ^^^lU^^ "0" 9i*fflrt"T£. 
[0 08 5 ] Artr- * 8 0 AM8 0 BftiCT*- 

jMftffiSti**^ F*- KO**{c^a o L/c 

#->"C RMDtr* h (l*/c«0) <Dfil» 40 

[0 08 6 ] US 1 7CC7n*v/S:*u-^3>JB*«* 
fc* 440kMOBK«i. PLLOfflWJi««*S8 
OOMHztcVLl'BrcS*.. f-^^'JT^rtb (7= 
-fSSl 00%) CDPatC, Fclk = l. 25GHz(D 



»IB¥1 0-285 1 50 
22 

[008 7] *W?B©SI3©il»W*H 1 o ^#ffsur 

[0088] *mmm<DmmmMmz. m 1 oasi 

9. ^17 1 ;M^4©(4taii^^tHi| (PFD1- 

4) , mmmm4<D*+-it#>y (cpi-4) . 

(MUX 1-4) ««ls-Cl>&. 
[0 08 9 ] C©ttftRBtlia»«, <fc OKI 

[ 0 0 9 0 ] H 1 1 4 ©*»«*iS-r. C 

<Dg|tfe09-C«\ jiSSRODitJISK:, All?- Z<DaL*>± 

9£t£ffibTffn(D»^> F*«^ (w ini) ^fflrt 
«m©f*~**fl:tMHB»4. Art^-^Ofi^T 
#9*fcffibT»2<D$-f>F'5r«# (WI N2) 
rtT^2C07 r -*^b«ltb@K<b^WLTl^ o - 'mi 
©S^>F$fi#£J&2©*^>F$«#£H:; OR^ 
-htcArtSn, ^-f>F*fi# (WIN) £LT2- 
l^JU^^U* *©«IRArt«:«|&S n^> 0 

[0091] *mmw<ommmmm-cu. t-z<d 
"o" "i" ^<omtt "i" "o" ^©^{l 

omfitfi, ^<DHI3S^|g86T^©T, Art-r-^T^^- 
[ 0 0 9 2 ] EI 1 2 CC*»91<DSr 5 ©HjlSM^^f C 

* 6 & c » J: ^ & fic »S«a»o»^K: jSfflr ^ci *5fflF^ 
[0093 ]il3(C *«9B©»6 
Sfc<DT*r>T, WEBB. fitfflSJffi^aiS, ^i^- 

y#>^i», -r;u*. vco, T^-^^ft 

[0 094] C©fitai5jKSlnIK«, JiaiL/cflfeOHJfeF} 

^p^tt, ^-^^fb^ai^eairt^na^-o f 



(13) 

23 

{0 09 5 ] COHSSW*. (VCO^a ?*{§#©-£ 

temmmn<Dm&t,c&m.2 ft/c u^i/^&iifc J: -.t^ 

[0096] il 47&M0 1 7 «. ±fe»6WK:{£fflT- 

£ h *> mm.^(D^mmm:m- & ©r $> s . 

7"<t H@©AND[eIS§-Cltfi£3n-Cfc>3. HUiSl 

©jitT^Oi^y-ch 01 etrni 7«c io 

1 7 CC?n $ ft 3 7 s - f^ttfcHigl©-*© D7';-^7 
[0097] 

[^©xft*3 *»WKJ:ft«. LPFCRC^fM 
tfJJD $ -tf fetf)©*;* Jtc^gg* + * £d*g<!: T •£> C 
£fc < . |Hj-©fHf #s&h f v h a»*-r 3 t§^-c-£> o r 

&'&htl&. 20 
[0 09 8] **W!«:j:fttf. PLL©HHMIj£ 

c •SGltll^Wlelgg^ff eft S. 

[0099] *^W©J;ft{*. iSiH^T(5JW5rSg 

srr 5 e £©&<,>. ^Sji^sa@ss*^e»ft^„ 
[is i ] *#iw<di? i (DmfcvmmimfJu ?m~e 

[02301 ©tfcBI3IJHHHW)JM*«*iSr » *0 
T-*&„ 30 
[0 3 ] 0 2©fl^JHHBO««?«*7j%-r^P » *H. 

[04] :*IIW©JS 2 «MWS©0»*SVi- » ^0-C 

[0 5 3 *^©m i cymm^m-r^o , ?mv$> 

5. 

(06 3 #$™<0*2©9aSW45«-:/a 7 ^0-c* 
S. 

[073 RQ<DwmimwmiSi*i:i)* t mjtcTjiT 

0-C&S o 40 

[0 8 3 07 <Dmmm®m<D&m>m't*®m~rztc 

[093 07 ©taBISJ»i@B©tof¥©-> 5 » U- «✓ a > 

[0103 ^^©iiacs^itfii^-r^p * ^0-c* 
[0in *RBj}<Dm4<Dmmw&mT7u ? ?m-e& 

[0123 **Bj©^5©3^feW?r^^o f *0-C*> 

50 



#BJ¥ 10-285150 
24 

[0133 *m}<Dm6<Dmmm*nk-rzfa v >?m-c& 
s. 

[0143 xmmnmM-cwwsimztr:-- zmmai 
3t©flt6S*^-r[aiss0-ca> 

[0153 *»W©HS6«Tttffl oJttfc ^-MMHMH 

s©te©fl»^^-riH8S0-c* 

[0163 ^liBjcDIISSMr-^fflaitg^^-^^b^ta 

g© g fcBfl©«(S* ^-r 0«S0 r & * . 
[0173 ^moymmm-c^m^mfi^-^mma 

[0183 8e*Otft«R)WB»©— mtmffv ^1 

[01930 1 8<ommm®n<D&m>ihtt-*im-t 
[020301 8<D<tLwmM®mc&m2tiz:¥f\»<- 
[02 1301 8<DmmM®mc&mztiz>v co© 

(sIS80r£>£. 

[02 2 3 01 SoatHISIRaiHlSScDttf^^S ^ U-i^ 



1 1 




1 2 


MM^u ? ^ 


1 3 




1 4 




1 5 




1 6 




1 7 


«EM9lifeK8 (VCO) 


1 8 




2 1 




4 1 




5 1 




5 2 


?-*&\imm (dtd) 


5 3 




54 




5 5 




5 6 


VCO 


5 7 


2 - 1 v;U^^b>7^ (MUX) 


6 1 




6 2 




6 3 


^2(D^^^b«iai^ 


6 4 


« i oxmm&m&ft^ (pfdd 


6 5 


m2 <Difommstikto& (pfd2) 


6 6 


mi<D^^-^^>y'Mm (cp i ) 


6 7 


n2<D* + -is#lsy'm& (CP 2) 


6 8 


i (LPF) 


6 9 


VCO 


7 0 


^l(Dv;V^^u^-tf (MUX 1 ) 


7 1 


m2<D^)\y^y'U^^ (MUX 2 ) 


1 8 1 





1 8 2 
1 8 3 
1 84 
1 8 5 
1 8 6 
1 8 7 



25 



mEfflW8M& (VCO) 



(14) 



1 0-285 1 5 0 



26 



* 1 8 8 v*W$k 

1 8 9 $Jffll@B 

190 mm&?4 (lpf) 

2 0 1 £ y ? 7'^ o ? :/ 



2 11. 2 12 



[0 1] 



1 1 



Fref IP 
<4*Jtt* 

Ffbk DM 



Ffbk 



SL 

~5TT 



.1 



1 5 



•16 









7o, jr 



Fclk 



ceo 



VCO 



Vent 



. R^irG .,^ (WW 



[02] 



d 3 



Frof UP 

am**© 

Ffbk CM 



FfKc 



SB. 



1 5 



l1 6 





■7 4*9 




?n*9 



ceo 



VCO 



D 0 

F/F 



OCX 



F/F 



1 5 ] 



D 0 
F/F 



0- 



AND 



F/F 



-OCX 



OBtt 



(15) 



ftmW- 1 0-285 1 5 0 



ma 

far, if 



<i7 



Frof LP 
Ffbk ON 



Ffbk 



IT 



'I B 



O 5 



Felk 



"7 4 JifP 



vco 



<\ 7 



- «^o^ CFclk) 



14] 



Fdato 



7a 



Fraf 


UP 










Ffbk 


M 



J- 



I s 



<I6 











t J 3 



c* 1 



O T 



Felk 



ceo 



vco 



Wfc*a** (Felk) 



* 5Z 
ttM 

(DTD) 





Frof 










UP 




Ffbk 




k 

ON 


Ffbk 








F 


2-1 
MUX 

SB. 


A 
B 



5 4 





$5 5 




ffitaa 











Felk 



ceo 



— tbs> 



vco 



C5 8 



W£*o»* (FcTk) 



mffl¥l 0-285150 



[06] 



Rfeta 
O— 



?77 



;63 



F D j6i 



F MUX I 



SQL 



B 

MUXZ 
SEL A 



f 6 6 



CP 1 



CP 2 



Misfit" 



l6 B 



LPF 



— |CCO| - fB<ri -». 



,69 



«£f d , 5» ASTI) 



[H8] 



[HI 6 ] 



AJj7*-*(F(fcita)80B 
W*«*j*a«y*82 




/I. 

\ 85 



PFD2tttf) 



/I 



1* 



*Y > K4MMB 







p^^j^wnlDMf opon window ctood 
66A 


— vfrA 

tt n : -it 


S7A H U ! 

86A j U i 


r~1 


87A 1 __- 

»Wo»i±>Bad _ _K 
"V fl T . JQLZtfD 


5^= zto 

nv n nr 



86B- 



8$ 



D 0 

F/F 



t3> 



AND 



□ 



F/F 



a V>«S83 



VOW***' 



II 7] 



F/F 



3> 



AND 



F/F 



>a 



OBAB 



(17) 



ftffl¥ 10-285150 




(18) 



10-285 150 




VI«?tttJBl>tWPFD 



a; n =l2.€XIO rods /sec PFOti^tPLL 

5 - *.0 



O.O I/a 2ji 3>i 4ji 3/t 6>i Bp. 9m K>P 

tU) 

[ill] 



Fdata 



i 3 5 



Fdata- 



Fdata 



ft I 



WP FD 



Fraf IF 

P ED 
Ffbk ON 
















CP 




LPF 













FfUc 







A 




2-1 






F MUX 






S. 


B 



run 



Fclk 



" L CC ° J " 



VCO 



Vwtt 



12] 



EX-OR 



Fdata 



X^ggaW S I — [ 



Fdata' 



Fdata 



W 1 O^-f 



WPFD 



Fraf IF 

PEO 
Fft* CM 



L 



2-1 
F MUX 



sa b 



tin 



■ IK 



LPF 



ceo 



VCO 



^H^o^f <F*Ik> 



(19) 



tfKPPI 0-2 85 1 50 



[HI 0] 



Fdata 



Fdata 



SBSRI 



as***-* 



V~ rrT 77777~ r 

y ///?*VA 



MUX t 



CP t 



1/ ? 7 7T777 ? 7 

m '////,» 



MU X £ 



CP 2 



WPFD 



I 
I 

i 



™/////,™ 



MUX 3 

sa 



CP3 



I- F 



B 

MUX 4 

sa a 



4- 



CP4 



I 
s 





-r 









LPF 



CCO - BG 



VCO 



Vent 



ff±»o 7 ^ (Felk) 



(20) 



fttBTl 0 



[113] 







m 








s 




















l 


m 














jj 












i 




! IK 





(21) 



10-285 15 0 



18] 



I 8 1 A 



I 6 4 

i 



I 8 3 



1 8 2 

,83A j, 



i a 6A 



1 6 5 

4 



i a 7 



VCO B 6 



LPF 



-vl 9 0 



Tj 



8 9A 



^18 9 



19] 



UOAa*-*l8lA 
{B)*83B3«tll* 1 63A 

1C)M»E»ffl* 184A 

(0) VCO 16 6A 
(E)tt«UtMHltfiA1G7A 

1 blttMfl 




nm a] — [i m — 1_ 

jTJT_rLn_n_rL 



JliJLJlJUlJULUULfL 



ihnnnrriJTinnr 



jt_ti_ 



n i l 



TTTT 



(F)9XH «•<■» 189A 



ON ( ♦ 



(GILPF tfl* 190A 



(22) ftii§¥ 1 0-285 1 50 

[120] 




(23) 



1 0-285 1 50 



[022] 

- 100% -r-pm* ' 0% 

1 » 3 

L4gT 




0.0 I fi 2p 3p 4ft. 3/i 6/x 7fi Bp 9/t 10^ 
tls> 



